The effect of delayed-release dimethyl fumarate (DMF; also known as gastro-resistant DMF) on the Multiple Sclerosis Functional Composite (MSFC) was assessed using integrated Phase 3 DEFINE and CONFIRM data. Patients treated with DMF (n ¼ 769) demonstrated significant superiority on the MSFC, and each component, compared with placebo (n ¼ 771) over two years: mean change for DMF vs placebo was 0.054 vs À0.053 on MSFC; À0.088 vs À0.286 on Timed 25-Foot Walk, 0.047 vs 0.003 on 9-Hole Peg Test and 0.178 vs 0.123 on Paced Auditory Serial Addition Test. DMF was an efficacious treatment for patients with MS.
Introduction
Multiple sclerosis (MS) is an inflammatory, demyelinating disease of the central nervous system (CNS) often associated with the loss of motor function. While the Expanded Disability Status Scale (EDSS) score is currently the standard objective measure to assess clinical efficacy of MS treatments on disability, it is sometimes criticized because of its lack of standardization, inability to differentiate motor disabilities, and disregard of cognitive function. 1 Cognitive impairments can be hidden by more visible deficits (e.g. motor and sensory), emotional complaints, fatigue or pain. 2 While less apparent, cognitive impairment can be detrimental, especially considering its impact on quality of life of patients with MS. 3 Therefore, it is necessary to specifically evaluate such impairments.
The Multiple Sclerosis Functional Composite (MSFC) is a multidimensional tool used to assess disability using quantitative composites of arm and hand function (9-Hole Peg Test (9HPT)), leg function and ambulation (Timed 25-Foot Walk (T25W)), and cognitive function (Paced Auditory Serial Addition Test (PASAT-3)). 4 The MSFC was developed to improve the standard measure of disability and provide a multidimensional metric of overall clinical status. 5 While MSFC has been shown to correlate with the EDSS and predict subsequent changes, the use of the MSFC may provide additional information on dimensions not covered in the EDSS. 4 This post-hoc analysis describes the effect of dimethyl fumarate (DMF; also known as gastroresistant DMF) on the MSFC using integrated data from the two-year Phase 3 Efficacy and Safety of Oral BG00012 in RelapsingRemitting Multiple Sclerosis (DEFINE) and Results of the Comparator and an Oral Fumarate in RelapsingRemitting Multiple Sclerosis (CONFIRM) trials.
Materials and methods

Patients and study design
The designs of the DEFINE (NCT00420212) and CONFIRM (NCT00451451) trials have been described elsewhere. 6, 7 Patients were randomized The integrated analysis was pre-specified prior to the unblinding of CONFIRM and was considered valid due to the many similarities between DEFINE and CONFIRM, (e.g. inclusion/exclusion criteria, regions from which patients were recruited, overall design, measurement criteria, observed efficacy). This analysis included data from patients randomized to receive placebo or DMF BID (the approved dosage).
Disability was measured by the change in the MSFC from baseline to Year 2 according to established guidelines. 8 The MSFC comprised three measures: T25W (time to walk 25 feet), 9HPT (time to place and remove nine pegs into a pegboard), and PASAT-3 (auditory information processing speed and/or efficiency). The scores for the three components were converted into z-scores and then averaged together to create the overall MSFC score. The MSFC was performed every 12 weeks, with all three tests performed on each day of testing (with !5 days separating each test) to minimize any learning effect. Decreases in the z-scores represented deterioration in neurologic function.
Disease progression was defined as !20% increase on 9HPT or T25W compared with baseline confirmed !6 months later and also at last study visit using either of these measures. 9 Patients must have had !2 post-baseline visits to be considered as having progressed.
Statistical analysis Z-scores were calculated based on a reference population (all patients in each study) baseline mean. Observed data after patients switched to alternative MS medications were excluded from the analyses. Missing data prior to alternative MS medications and visits after patients switched to alternative MS medications were imputed using the last observation carried forward method, if available. Otherwise, the mean of the data for each treatment group/visit was used. P values for statistical comparison between DMF and placebo groups were based on analysis of covariance (ANOVA) on rank data, adjusted for study, region and MSFC z-score at baseline. Odds ratios (ORs) for progression were based on logistic regression, adjusted for baseline value (time) of the corresponding MSFC component, region and study. 
Results
Patients
The intent-to-treat population for the integrated analysis comprised 2301 patients, of whom 769 were treated with DMF and 771 were treated with placebo. Baseline demographic and disease characteristics were similar across treatment groups ( Table 1) . The mean EDSS score was 2.5, and the mean number of relapses was 1.3 within the past 12 months, in both treatment groups.
MSFC outcomes
In the integrated analysis of DEFINE and CONFIRM, there were continuous increases in the median MSFC z-scores throughout the 96 weeks for DMF patients compared with placebo. At the end of the studies, the mean (median) changes in MSFC from baseline to Year 2 were 0.054 (0.075) and À0.053 
Discussion
In this integrated analysis of the DEFINE and CONFIRM studies, DMF demonstrated statistically significant superiority on the MSFC, and each of its components, compared with placebo throughout the two years. Although the utilization of the EDSS in clinical trials supersedes that of the MSFC, the MSFC is being implemented into many recent and ongoing clinical studies. The MSFC has not only been shown to correlate with the EDSS, it was also shown to be associated with disease course, patient self-reported symptoms and health-related quality of life, and magnetic resonance imaging (MRI)-measured lesion load and cerebral atrophy. 10 The MSFC had excellent intrarater and inter-rater reliability. 9 Thus, the MSFC may provide a more comprehensive assessment of an individual patient's disability.
Conclusion
The functional improvements, as measured by the MSFC, further support the value of DMF as an efficacious treatment for patients with relapsingremitting MS. 
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